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At the annual election of Directors for 
the Hudson and Berkshire Railroad Compa- 
ny, the following named gentlemen were 
elected :— 

James Mellen, John Delatield, Gover- 
neur Kemble, Rufus Reed, Oliver Wiswall, 
Ambrose L. Jordan, Charles B. Boynton, 
Saiauel Anable, Elihu Gifford, William A. 
Dean, Robert A. Barnard, Silas Sprague, 
and Seneca Butts. 

Ata subsequent meeting, the Board elec- 
ted James Mellen for their President, Elihu 
Gifford, Vice President, Levi A. Coffin, 
Treasurer, and J. W. Fairfield, Secretary. 





RAILROADS FROM SYRACUSE. 


At the last session of the Legislature, Rail- 
roads were incorporated radiating in almost 
all directions from Syracuse, in the county 
of Onondaga. Perhaps there is no point 
in the State so prominent for the intersec- 
tion of Railroads, from opposite directions, 
as this. It is very central, and from the 
south line of the State to the St. Lawrence 
River, through this point, there will be a 
line of continuous Railways, of at least 160 
miles in length, crossing the Railroad from 
Buffalo to Albany. Syracuse is equi-dis- 
tant (150 miles) from Albany and Buffalo. 
It is also about central between the south 
line of the State, and the St. Lawrence 
River, 








The Auburn and Syracuse Railroad, 25 
miles in length, with a capital of $400,000 
all subscribed, is now in the course of 
construction, and will be completed next 
year. 

This is a part of the great Western Road 
to Buffalo. It commences at Auburn, a 
flourishing village, 7 miles from the canal, 
and passes through a fertile, wealthy, and 
populous district, to Syracuse. The trans- 
portation of property alone over this Road, 
consisting of that which is to be shipped up- 
on the Canal, at Syracuse, and the merchan- 
dize for Auburn, and the county south of 
it, which will leave the Canal at its com. 
mencement, will, furnish a business that 
would warrant the construction of the Road, 
exclusive of passengers. The same re- 
marks may also be made in relation to pas- 
sengers. Should the prospective number 
of passengers be estimated only as_ they 
actually have increased, for a few years 
past, that business alone will be ample to 
pay 7 per cent. upon the capital. But the 
continued throng of travellers from Buf. 
falo to Albany, increasing in numbers pro- 
portioned to the extent of country, and the 
rapidly increasing population of the West. 
aided by the facilities which Railroads will 
offer, will soon, like the Erie Canal, task 
this line to its utmost capacity ; making the 
stock among the most desirable in the mar- 
ket; and the village—or city, as it soon will 
be—of Syracuse, one of the most pop- 
ulous and flourishing west of the Hudson 
river. 

From Syracuse to Utica, a distance of 
from 50 to 54 miles, a Railroad has been 
authorised, and the stock is soon to be of- 
fered. The capital is $800,000. The Ca- 
nal, passing through the upper part of Utica, 
is without a lock between the two places, 
though within the village of Syracuse, there 
is a lockage of 26 feet. This Road is to 








ey 


connect with the Utica and Schenectady, 
and the Auburn and Syracuse Railroads. 


Probably there is not a foot difference in 
the elevation between the two ends of the 
Road, and at no intermediate point is it ne- 
cessary to make any rise, unless it may be 
the trifling elevation necessary to cross the 
Canal. It is the most favorable route in 
the State for cheapness of construction, and 
for making a good Road. With no large 
streams to cross; no hazard of high water 
to injure embankments; it is over an ex- 
tended plain, within a convenient distance 
of the Canal, having all the facilities of that 
channel for the transportation of materials, 
it must; be unsurpassed as a useful public 
road, and its stock must always stand high. 
This Road has the privilege of carrying 
freight as well as passengers. The enor- 
mous subscription to the Utica and Sche- 
nectady Road, and the steady premium 
which its stock has sustained, shows the 
confidence which the public entertain of it 
as an investment, and, of consequence, its 
immense advantage, although it is not per- 
mitted to carry freight except during the 
winter. 

Favorable as may be the opinion of that 
Road, it is believed that the Syracuse and 
Utica should equal it in publicconfidence, and 
that it willafford areturn equal to any other. 

From Syracuse to Brewerton, at the foot 
of Oneida Lake, a distance of 14 miles 
north, a Railroad has been chartered with 
a capital of $30,000. The books of sub 
scription have not been opened. This is on 
the direct route from Syracuse to Water- 
town, and Cape Vincent, the former of 
which is but 65 miles distant. The route 
of this Road is highly favorable, and it is 
believed that it can be constructed at an ex- 
pense not exceeding its capital. That it 
will be extended to Watertown and the St, 
Lawrence River, there is not a doubt. , 





















quarries of stone for building. — 
been used upon the Canal to a great extent, 
and the Commissioners and Engineers give 
them a preference over any other stone 
upon the line of the Canal. They have been 
taken for locks more than 60 miles West, 
and are required to be used for the new 
aqueduct at Rochester. It is believed that 
they will be used for the locks and bridges 
from Rochester to Utica. 


These stones have been used for building 
in Oswego—in Lyons, Ithica, Owego and 
Rochester. They are capable of a beauti- 
ful polish, and some highly finished articles 
have been made of them. 


To thése quarries two Railroads have 
been chartered with a capital each of $75,- 
000. The stone required to be used on the 
canal will pay tS cost of a Railroad to the 
quarries, and the good quality of the stone 
for building, will ensure full employment 
for the Railway. 


From Syracuse to Binghamton, a dis- 
tance of about 70 miles, a Railroad has been 
chartered with a capital of $500,000. This 
road is intended to connect with the New- 
York fand; Erie Railroad at Binghamton. 
{t will follow the valley of the Onondaga 
Creek and the Tioughnioga branch of the 
Chenango River, and will be very straight. 
The country through which it will pass is 
highly favorable for its construction. A 
glance atthe map of the State will show 
that at no point can a road diverge from the 
Erie Railroad to the canal with greater ad- 
vantage than from Binghamton. What- 
ever advantages there may be in the Erie 
Railroad, in affording a convenient way of 
reaching the city of New-York, they all go 
to aid the Syracuse and Binghamton road. 
There is also a charter granted for a Rail- 
road from Owego, at the head of navigation 
on the Susquehannah River, to Courtland 
Village ; there to intersect the road from 
Binghamton, thus opening an easy com- 
munication both with the eastern and west- 
tern divisions of the New-York and Erie 
Railroad, and atthe same time with the 
valley of the Susquehannah, in Pennsylva- 
nia and of course with Washington city. 
By a reference to the map, it will be per- 
ceived that the most direct and natural route 
from Lake Ontario, at Oswego, to the city 
of Washington, is through Syracuse, Court- 
land Village, Owego, and thence down the 
Valley of the Susquehannah river—and also 
to New-York, the same route will be used 
to Courtland Village, where a branch will 
diverge to the New-York and Erie Railroad, 
at Binghampton, thus making Syracuse the 
most central point of business ; und its own 
immense resourees beneath the soil of salt, 
plaster, and hydraulic cement, will make it, 
and at an early day, one of the most busi. 
ness-like places in the interior of the State. 


bly ‘situated, where the capital for an im- 
mense business in the manutacture of salt 
is ready furnished by nature, and the sur- 
rounding country is equal to any other in 
the State, not only for fertility of soil, and 
variety of agricultural productions, but also 
for tho industry and enterprise of its inhub- 
itants; all which will add largely to the 
prosperity of Syracuse. The advance of 
this place in population, wealth and busi- 
ness has been steady and progressive. Real 
estate has continued to advance, and how- 
ever inviting for investment other places 
may be, we are satisfied that actual obser- 
vations will convince: any intelligent man 
that Syracuse must become one among the 
largest, if not the largest, of the interior 
towns in the State. 





MARBLE CEMENT. 

An important improvement, which has 
been for several years in progress, is about 
being introduced tothe more general notice of 
the public, and we believe into extensive 
use for building purposes. It is a compo- 
sition or cement, of which the principal in- 
gredient is marble or Jime stone, which, 
when applied to the inner or outer walls 
of buildings, presents the appearance of 
polished marble, of the various hues and 
qualities which distinguish the beautiful 
material imitated. What would be thought 
of a magician who possessed the power of 
changing the sombre brick and stone walls 
of the buildings of a city, in one week, into 
substances resembling the most beautiful 
Grecian, Italian, Egyptian or Verd Antique 
Marble, or porphyry, like the rock of Gib- 
raltar? Yet all this may be done by this in- 
vention ofa humble citizen, of Orange coun- 
ty, in this State. This cement has been suf- 
ficiently tested by experiments on buildings, 
to satisfy practical men of its decided supe- 
riority over any other cement, stucco, or 
other hard finish for walls, hitherto known. 
In our next number we expect to be able to 
furnish the public with some interesting 
particulars, on this subject; and in the 
mean time we can state, that a company has 
been formed, in this city, to carry on the op- 
erations connected with the manufacture of 
this new cement, and its application to 
buildings. Those who are curious in these 
matters, may obtain further information in 
relation to it, by applying at this office, or 
at the office of Edwin Williams, over Leav- 
itt, Lord & Co., Broadway. 





PAMBOUR ON LOCOMOTION. 
Continued from page 328. 


CHAPTER V. 
ARTICLE II. 


OF THE RESISTANCE ON THE PISTON OWING 
TO A GIVEN LOAD. 








That these roads will soon be completed 
there is no question, and meeting as they 


We have already explained that when a 


the piston is composed, Ist, of the resist- 
ance of the load; 2nd, of the resistance 
of the engine ; 3d, of the atmospheric pres- 
sure. By the same reason the real elastic 
force of the steam is not expressed by its 
effective pressure, but by its total pressure. 

In the calculations we have hitherto 
made, having only to compare the power 
with the ressitance in cases of equality or 
equilibrium, and without admixture of any 
other consideration, were atliberty todeduct 
on both sides an equal quantity, that is to 
say, to.take into account only the effective 
pressure, and the effective resistance. But 
now'we shall have to consider the steam in 
regard to its volume; and, that volume 
being determined by the éotal pressure, we 
must keep that expression of the elastic 
force as well as the one which corresponds 
with it for the resisting force. 

Thus the resistance on the piston is 
composed of the three resistances, of the 
load, the engine and the atmosphere. Of 
these three forces, that which is owing to 
the atmospheric pressure is exerted imme- 
diately and directly on the piston. It must 
therefore be moved with the same velocity 
as the piston itself. But with the two 
others it is different. We have already 
seen that, in a machine, the pressures pro- 
duced on different points are in an inverse 
ratio to the velocity of those points. Here, 
the engine and its train require to be moved 
with a velocity greater than that of the 
piston, in the proportion of the circumfer- 
ence of the wheel to twice the length of 
the stroke. The intenseness of the pressure 
produced on the piston, by the resistance 
of the load and that of the engine, is there- 
fore greater than those same resistances in 
the above-mentioned proportion of the ve- 
locity of the wheel to that of the piston. 
Supposing M to represent the number of 
tons composing the total load, tender in- 
cluded, and n the resistance per ton, »M 
will be the resistance of the train. If be- 
sides F expresses the friction or resistance 
of the engine without load, and é the addi- 
tional friction per unit of load, F-+6dM 
will be the friction of the engine at the mo- 
ment it draws the load M. 

Thus,— 

F+édM+2M 
will be the resistance opposed to the pro- 
gress along the rails by the engine and its 
train. 

This force producing on the piston a re- 
sistance augmented in the proportion of the 
circumference of the wheel, to twice the 
stroke of the piston, if D be the diameter 
of the wheel, / the length of the stroke, 
and ‘@ the ratio of the circumference to the 
diameter, 


(F-+ M+ 2M) — 


will be the resistance on the piston owing 
of that force ; that is to say, to the friction 
to the engine and its train. 

In the same way, representing by d the 
diameter of the cylinder, 4rd? will be the 
area of the two pistons, and 


(F+5M+nM) 22. 
ad? ‘ 











load is attached to an engine, the fotal re- 
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Fig. 18. 
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Scale for Figs. 15, 16, 17, and 19. 
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Scale for Fig. 18. 
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Scale for Fig. 26. 
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ADVOCATE OF INTERNAL IMPROVEMENTS. 





ARTICLE IIL : f dite 
OF THE PRESSURE IN THE CYLINDER. bn ale 


The resistance on the piston being known, 
we may deduce from it the pressure of the 
steam, at the instant it acts as a moving 
power in the cylinder. It is sufficient for 
that to observe what passes during the 
motion. 

The steam, being at first shut up in the 
boiler at any degree of pressure, passes into 
the steam-pipes and from thence into the 
cylinders. When it arrives in those cyl- 
inders, the area of which is about ten times 
as great as that of the pipes, the steam must 
necessarily expand and lose in the same 
proportion of its elastic force. However, 
the piston is still immovable; so that the 
steam continuing to arrive rapidly, the 
equilibrium of pressure is quickly estab- 
lished between the boiler and the cylinder. 
The pressute then becomes the same in 
the two vessels, and the piston being im- 
pelled by the force of the steam, begins 
slowly to move. The motion is communi- 
cated to the engine and to its whole train, 
and the mass gets a certain speed. This 
acquired speed continuing a little longer 
than the cause which produced it, the con- 
sequence is, that, at the following stroke, 
the steam finds the piston already slowly 
driven in a retrogade direction, at the mo- 
ment when it gives it a fresh impulse, which 
in its tum is communicated to the total 
mass, where it continues to accumulate. 
Thus, receiving at each stroke a fresh im- 
pulse, while it still keeps the preceding one, 
the piston accelerates, by degrees, its speed, 
and the train finally acquires all the veloc- 
ity the engine is able to communicate to it. 

We have said that, at the beginning o 
the motion, an equilibrium of pressure is 
established between the boiler and the cylin- 
der; but, in proportion as the velocity of 
the piston increases, this piston recedes, in 


D 
(F +dM-+ nM) ry 
will be the same force divided over the pis- 
ton per unit of surface. 

Adding to it, therefore, the atmospheric 
pressure per unit of surface, which we shall 
represent by p, we shall finally have, for 
the total pressure, owing to the resistance, 


R= (F4+éM4nM)2 +>. 


In this equation M is the weight of the 
load in tons, n is equal to 8 Ibs. and d = 1 
Ib. D, /and d are expressed in inches, F and 
pn pounds ; thus the value of R, when 
found, is the pressure resulting on the pis- 
ton, in pounds per square inch. 

The quantities D, / and d might also be 
expressed in feet, and p in lbs. per square 
foot. In that case, the value of R, when 
found, will be the pressure per square foot 
on the piston. This way of expressing the 
resistance comes exactly to the same as 
the preceding one, and is sometimes more 
convenient for calculation. 

Applying this to a load of 100 t., drawn 
by an engine with cylinders of 11 in. di- 
ameter, stroke 16 in., wheel 5 ft., friction 
110 lbs., we have,— 


100 x 8lbs. = 800 lbs. resistance of the 
train in lbs. 
110 lbs, friction of the en- 
gine without lead. 
100 lbs. additional friction, 
owing to the load. 


tions, the uniformity of which we are speak- 

ing, consists in an exact periodical motion, 
which causes the velocity at each point of 
an oscillation to be precisely the same as 
it was at the same point of the preceding 
one. The result of this is, that if we take 
the duration of one of these oscillations as 
the unit of time, the motion will be strictly 
uniform. 

As soon as the motion has acquired uni- 
formity, which always takes place after a 
very short time and which is the regular 
state of the engine while travelling, the 
moving power, which at the beginning o 
the motion, was obliged to make an effort 
necessarily greater than the resistance, 
needs at present only to expend a force 
just sufficient to keep the resistance in 
equilibrium. For, if the moving power 
were to apply a greater or smaller force, 
the motion would be either accelerated or 
retarded, whilst, in fact, it is uniform. 

From that moment, consequently, the 
pressure of the steam in the cylinder, which 
is the effort applied by the moving power, 
must be equal to the pressure of the resist- 
ance against the piston, which is the effort 
made by, the resistance. This principle 
has been already demonstrated less exten- 
sively in another place. 

We know thus the pressure at which the 
steam is expended by the cylinder, and as 
we also know the velume of the cylinder, 
we shall be able from both to conclude the 
absolute expense of power which takes place 
at each stroke of the piston. It is that ex- 
pense, which, compared with the total mass 
of steam of which the engine can dispose, 
will give us, without any difficulty, the means 
of determing the velocity of the motion. 











1010 lbs. total resistance 
to the progressive mo- 
tion of the wheels. 

3.1416 X 60in. = 188.50 in. cirumference 
of the wheel 
expressedin 
inches, 
double 


2 x 16 in. = 32 in. 











ot||a way, before the steam, without giving it 
the stroke. || sufficient time to establish the equilibrium, ARTICLE IV. 
188.5 _ 5 g97 tio of the||° ‘Bat the pressure in the cylinder must|| OF THE EVAPORATING POWER OF THE 
Gtosn 5 set of necessarily diminish. ceieieiaie 
the 1a Nevertheless, the increase of the veloc- 
and of the||ity and the diminution of the pressure have])§ 1. Experiments on the Evaporating Pow- 
piston. their limits. It is observed in every ma- er of the Engines. 

’ chine that the speed, at first very small, in-|} We have yet to determine the chief ele- 
ance produ-_|| only toa certain point which it never passes, power of the engines or the quantity of 
ced on the|/th : : ble of a : 

. € moving power not being capable water they are able to transform into steam, 
piston. greater speed with the mass to be moved. 


2 
Besides _ 1] _ 190 in. area of the 





the velocity once acquired is maintained 


If the machine is well constructed, and par- 
ticularly if it is regulated by a fly-wheel, 


under a determined pressure, in a given 
time. 
With that view we undertook a series of 


i riments on the ity of water eva’ 
i a without alteration, although the action or ate the sion atte Liverpool me 
ny the moving power may continue to vary or|| Manchester Railway, during their journey 
Thus 5946 lb to oscillate between certain limits, and the|| from one of those towns to the other. — 
or eis = 31.2 lbs. _resist-|| motion becomes perfectly uniform. All the tenders on that Railway having 
190 ance on the|| In the engines we consider, the mass of||exactly the same dimensions and an uni- 
piston, divi-||the train itself acts the part of a fly-wheel.||form shape, one of them was weighed, first 
ded over||That mass receives and stores up, in a||empty and then loaded, whereby was ascer- 
each square||manner, the additional velocity produced|tained that every inch of water in the tank 
inch of its||by the moving power at the time of jts||corresponded exactly with a weight of 206.5 
surface. greatest action, in order to refund it after-||Ibs. ‘Then we proceeded in the following 
And, lastly 31.2 lbs, 4+ 14.7 lbs. = 46 lbs. || wards, whenever the moving power happens /|/ manner ;— ; 
final resistance per unit of surface of the||to be in a moment of less force. It is fram We first ascertained, by means of the 
piston of an engine with cylinders of 1] //the difficulty of increasing and also of di- = tube, at what height the water stood 
in, diameter, &c. drawing a load of 100 the 


gross tons, tender included, 





minishing the speed of the mass, that the 





uniform motion results, 








boiler at the moment of starting; and 
than we olso tonaured, th exact height of 












the engine stopped to take water, 
. we first filled the boiler to the e height 
. where it stood before setting off, and then 
we measured the water remaining in the 


tender. ‘The difference begween the height. 
in the tender gave the consumption of wa- 
ter during the journey. 

When describing these experiments, in 
order that the reader may see at once be- 
fore him all the elements that have any im- 
portance in the question, we shall give the 
load of the engine, the time it took to com- 
plete the journey, which shows the velocity, 
the distance being 29} miles, the state of, 
the spring-balance from which the pressure 
results, and finally the temperature of the 
water in the tender at the moment of start- 





ling. ‘We 








shall explain hereafter the col- 
umn containing the total rising of the valve, 
which would permit all the steam generated 
in the boiler to escape. 

In those experiments, we have mentioned 
the state of temperature of the water m 
the tender, because that circumstance must 
more or less facilitate the generation of 
steam, as it is easier to bring to the boiling 
point water already warm than cold water. 
However, as the temperature we mark in 
the tender, exists only at the moment of 
starting, and as it can remain thus only 
during a very small part of the journey, 
which lasts an hour and a half to two hours, 
it really has but a very inconsiderable in- 
fluence on the result, of which the above 





experiments are, besides, sufficient proof. 
We have also set down the pressure un- 














der which the steam was generated | 
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in each 
experiment. Waterinot being able to evap- 
orate under a high pressure, unless bymeans 
of a higher temperature, we have reason to 
suppose that, ceteris paribus, the engine 
must be able to evaporate less water under 
a more considerable pressure. But as we 
shall see below, in @ table we shall give on 
the volume and temperature of the steam, 
that between the degrees of pressure at 
which the engines constantly work, viz. 
between 50 and 60 lbs. effective pressure 
per square inch, the difference of tempera- 
ture is only nine degrees by the thermom- 
eter, or 4} degrees difference for the mean 
pressure, we shall easily be convinced that 
the influence of the pressure on the quan- 
tity of water evaporated must be almost 
imperceptible. Besides, when we employ 
a less elevated pressure, the steam, gener- 
ated under that pressure occupies. more 
space, the boiler is too small to contain it, 
and the valve is consequently more. subject 
to blow. The result is, that. the engine- 
man accustomed to regulate himself by the 
valve, seeing it continually blow, does not 
animate his fire so much as in the case 
where the valve is fixed at a higher pres- 
sure. ‘The circumstance, therefore com- 
pensates for the former one, and frequently 
surpasses it. 

We see, consequently, in the related ex- 
periments, that the speed is the only thing 
that has a constant and perceptible effect 
on the generation of steam. 

The cause of this effect of the speed is, 
that in those engines the steam, in issuing 
from the cylinders, is conducted to the 
chimney, where it creates an artificial cur- 
rent of air, and acts exactly in the same 
manner as the bellows in giving activity 


‘||to the fire. Every jet of steam represents 


a stroke of the bellows; and it is conse- 
quently clear, that the more rapid the mo- 
tion of the engine, the more cylinders of 
steam will be thrown into the chimney in 
a minute, and the more violently also will 
the fire be excited. 

By examining the experiments, we find, 
in fact, that the greater the velocity of the 
motion, the more considerable was the evap- 
oration ; and for that reason it is necessary, 
in endeavoring to determine the evapora- 
ting power of the engines, to take them at 
their average velocity. 

The speed of 184 miles per hour, which 

is the average speed of our experiments, 
fulfils tolerably well that condition for the 
Liverpool engines. We must, therefore, 
consider the corresponding evaporation, 
which was equal to 55.82 cubic feet per 
hour, as the average evaporation of the 
engines employed. 
Nevertheless, we see that some of those 
engines have evaporated 60 or 62 cubic 
feet of water per hour, which makes a cu- 
bic foot per minute, or a pound of water 
per second. 


§ 2. Of the evaporating Power per unit of 
heating Surface. 


However, as the different engines that 
figured in the experiments differed in regard 
to their heating surface, we can determine 
precisely the evaporating power only, by 





comparing the effects of evaporation with 
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‘the dimensions of ‘the surface which pro- 


duces them. 

That is the object of the two last col- 
umns we added to the preceding table, 
which repeat the dimensions of the heating 
surfaces of the engines, so as they were 
given with more particulars in our first 
chapter (Chap. I. Art. IT. § 3.) 


By the mean results of those two col- 
umns we see that the average evaporation 
of 55.82 cubic feet of water, was produced 
by a heating surface consisting of 43.12 
square feet exposed to the action of the 
radiating caloric, and 288.35 square feet 
exposed to the communicative heat. This 
is, therefore, the extent of evaporating sur- 
face to which we must refer the effect pro- 
duced. 


If we admit, in consequence of the ex- 
periment related in our first chapter (Chap. 
I. Art. II. § 3,) that each unit of surface 
exposed to the communicative heat produ- 
ces the third part of the effect that same 
surface would produce if exposed to the 
radiating caloric, the heating surface above 
may be represented by 139.24 square feet 
exposed to the immediate or radiating ac- 
tion of the fire ; and as those 139.24 square 
feet have produced in an hour the evapo- 
ration of 55.32 cubic feet, we see that each 
square foot has evaporated a volume of 
water expressed by 0.401 cubic foot. 

Thus at a velocity of 18} miles per hour, 
which is nearly the average speed of the 
engines, each square foot of heating sur- 
face, exposed to the radiating action of the 
fire, evaporates in an hour a volume of 
water of 0.401, or a little more than ;4, of 
a cubic foot. This is the expression of the 
evaporating power of the engines per unit of 
heating surface, Multiplying this, for each 
engine, by the extent of the heating sur- 
face, we shall find the total evaporating 
power of the engine. 


spring-balance, and the point at which it 
rose by blowing. The interval between 
these two degrees gives the rising of the 
valve that took place during the expefi- 
ment, to which rising was owing the esca- 
ping of the steam. Thus, in the first ex- 
periment, the valve of the Vutcan fixed 
at 31 as point of departure, rose to 32} by 
the blowing ; consequently, the rising of 
the valve was of 14 degree on the balance. 
The same for the others. 

In the following column we have given 
the quantity of rising sufficient for the 
valve of each of the engines to give issue 
to all the steam the engines are able to 
generate. This point may have been al- 
ready observed in our experiments on the 
pressure. We have seen, that whatever 
care be taken to animate the fire, the valve 
can never rise beyond a certain point, be- 
cause then it gives issue to all the steam 
generated. An exact knowledge of this 
point was easy to acquire by observation 
in the numerous experiments on the velocity 
of the engines we are going to relate. 


Thus we found, for instance, that the 
ATLas engine, travelling at its greatest 
speed, and stopped all of a sudden, at the 
instant it was generating the most steam, 
taised its valve from 50 degress to 54 de- 
grees; and that the passage resulting from 
that rising was sufficient to evacuate all 
the steam. In the same manner, the 
Leeps, Vutcan, and Fury, raised in sim- 
ilar circumstances their valve from 31 to 
36, Vesta from 20 to 234, and Firerry 
from 17 to 20; the second valve of these 
engines being, besides, at the points indi- 
cated for them in our experiments on pres- 
sure. These degrees of rising naturally 
depend, Ist,on the quantity of steam gen- 
erated by each engine, and the diameter of 
the valve; 2nd, on the dimensions of the 
levers and the size of the divisions of the 
balance, which makes a degree by the bal- 


§ 3. Of the effective evaporating Power of 422° correspond with a greater or a lesser 


the Engines. 


We must however remark, that although 
all that water is transformed into steam, 
there is only a part of it applied to the 
working of the engine. To be convinced 
of this fact, we need only examine the 
valves of the engines while working. We 
see them constantly emit a considerable 
quantity of steam, which, instead of enter. 
ing the cylinders, escapes immediately into 
theatmosphere. This loss is adefect which 
it would perhaps not be difficult to correct, 
and, if corrected, would tend considerably 
towards an economy of fuel. 

The plan in contemplation on the Liver- 
pool Railway of replacing the present cyl 
inders of the engines by others of a greater 
diameter, will at least have that advantage, 
that in case of considerable loads, it will 
render available all the steam generated in 
the boiler. 

In the experiments of which we have 
given an account, not only is that loss per- 
ceptible, but it is even susceptible of being 
to a certain degree appreciated. 

Under the head ‘“ State of the Spring- 
balance,” we have inscribed in the table 
above according to the observation in each 
experiment, the point of departure of the 





rising; and, lastly, on the second valve, 
which raay give more or less issue to the 
steam. 


These circumstances explain the differ- 
ences that appear to exist between the en- 
gines. In the Artas, the second valve 
gave no issue to the steam, and the first 
was only 24 in. in diameter ; but the divis- 
ions of the balance of that engine being 
very great, on account of the proportions 
of the lever, four divisions of the balance 
are equal to a considerable rising of the 
valve, which was sufficient to evacuate the 
steam. Inthe Lereps, Vutcan, and Fury, 
the second valve did not rise in the pres- 
sures we employed; but the first valve, 
which is the one we consider here, was 3 
in. indiameter. In the Vesta, the second 
valve gave issue to the steam as well as 
the first; the consequence of which was, 
that a rising of 3.5 degrees of the balance 
was sufficient for the evacuation of the 
steam. Lastly, in the Frrerty, only one 
of the valves blew, but at the time of the 
experiments that engine was in a very bad 
condition. Its boiler was leaky, the water 
ran out into the fire-place, where it evapo- 
rated, and a very small quantity of steam 
was really collected in the boiler. 

Repeated experiments having, therefore- 








det ese points in a positive man- 
ner, He ww becomes possible, with the ele- 
ments.wé have at our disposal, to appre, 
ciate the quantity of steam that escaped 
during the above-mentioned experiments. » 
It is sufficient for that to compare the two 
columns, one of which shows the rising 
that really took place, and the other the 
rising that would have been sufficient for 
the evacuation of all the steam. By that 
means, we shall find that the average 
rising that took place during the experi- 
ments was 12 on 46.5. A quarter of the 
steam was, therefore, lost through the 
valve—we might even say a little more, 
particularly considering that the Firerty 
engine was then in a bad condition—and 
lost some of its steam through the leaks of 
its boiler. 

On the other hand, that loss of steam is 
not accidental, but inherent to the construc- 
tion itself of those engines; and among all 
the experiments on the velocity that we 
shall relate below, there will scarcely be 
found a single instance in which that effect 
was not produced; and when it was not, 
the reason was that the fire was not excited 
to the highest possibledegree. It is there- 
fore necessary to establish a distinction 
between the evaporating power of the en- 
gine, and what we shall call their effective 
evaporating power; that is to say, the part 
of that power which is really applied to 
the working of the engine. 

From the experiments above, we find 

that of all the steam generated in the boil- 
er, three quarters only enter into the cyl- 
inders. 
Thus, the evaporating power per square 
foot of heating surface exposed to the ra- 
diating caloric, having been found to be 
0.401 cubic foot, the available part of it, or 
the effective evaporating power expressed in 
cubic feet of water evaporated in an hour per 
square foot of surface, is 0.301 cubic foot, or 
Fs of a cubic foot. 

Finally, returning to the mean of the 
above experiments, the evaporating power 
was in each hour 55.82 cubic feet ; con- 
sequently, the effective evaporating power, 
taken as an average for all the engines, 
is 41.87 cubic feet. 


ARTICLE V. 


OF THE PROPORTIONS OF THE ENGINES, 
AND THEIR CORRESPONDING EFFECTS. 


§ 1. Analytical expression of the Velocity 
of the Engine with a given Load. 


With these elements it is easy to deter- 
mine the velocity which an engine is able 
to acquire with a given load. 

Supposing, for instance, we have a load 
of 100t., tender included, attached to an 
engine with cylinders of 11 in. diameter, 
stroke 16 in., wheels 5 ft., friction 110 Ibs., 
effective pressure of the steam in the boiler 
50 Ibs. per square inch, and finally effec- 
tive evaporating power, such as we have 
found it for the average of the Liverpool 
engines, that is to say, 41.87 cubic feet of 
water evaporated in an hour. 

We have already seen above (Chap. V. 
Art. IL.,) that the tofal resistance which 





that load opposed to the motion of the pis- 












ton in the case of that engin 46 lbs. 
per square inch; and we hae seen 
that, in consequence of that res e, the 
total pressure of the steam, when arriving 
in the cylinder, was also necessarily 46 lbs. 
per square inch. 

The mass of water evaporated is 41.87 
cubic feet per hour, or 0.70 cubic feet per 
minute. This water is immediately trans- 
formed, in the boiler, into steam, at the 
effective pressure of 50 Ibs. per square inch 
or at the total pressure of 65 Ibs. per square 
inch. 

But we know the volume of the steam 
generated under a determined pressure. 
Tables of that volume have been formed 
from experiment, and one will be found be- 
low, § 11. According to these tables, the 
steam, generated under a total pressure of 
65 lbs. per square inch, occupies 435 times 
the space of the water which produced it. 
Thus the water transformed into steam 
at the total pressure of 65 lbs. per square 
inch, and spent each minute in the motion, 
formed a volume of 


0.70 c. ft. X 435 = 304 cubic feet. 


This steam, penetrating into the cylin- 
ders, is then reduced to a pressure of 46 lbs. 
Its temperature, however, remains thesame, 
because the pipes that conduct it to the 
cylinders and the cylinders themselves are 
immersed in the boiler, or surrounded by 
the flame that comes out of the fire-place. 
We know that the space occupied by the 
steam, when its temperature remains the 
same, augments in an inverse ratio to the 
pressure. At the moment it arrives in the 
cylinders, that same mass of steam occu- 
pies consequently a greater space in the 
proportion of 65 to 46. 

Thus its total volume is then 


304x > = 430 cubic feet. 


Now, the area of the two cylinders is 
190 square inches or 1.32 square foot ; 
thus the above volume of 430 cubic feet of 
steam, passing through the cylinders in a 
minute, must necessarily cross them with 
a volocity of 

“33 = 326 feet per minute. 
which gives us, consequently, the velocity 
of the piston in feet per minute with the 
supposed load. 

To deduce from that the speed of the 
engine in miles per hour, we must observe 
that an hour contains 60 minutes, and thus 
that the speed per hour will be 60 times as 
great ; a mile containing 5280 ft., the pro- 
duce must be divided by that number in 
order to have the speed expressed in miles; 
and finally the speed of the engine, accord- 
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gine, with the above-mentioned proportions 
is able, if in a good condition and with a 
well-animated fire, to draw a load of 100 t., 
tender included, with a velocity of 21; miles 
an hour. 

The same mode of calculation may serve 
for any other load or any other engine. 
Thus, in general, making again use of the 
letters already employed in our research of 
the resistance on the piston, viz. 

M representing the number of tons’ of 
the load. 

n the resistance of the load per ton. 

F the friction of the engine without load. 
6 its additional friction for each to of the 
load. 

D the diameter of the wheel. 

d the diameter of the cylinder. 

i the length of the stroke. 

And p the atmospheric pressure per unit 
of surface. 


R=(F+dM+nM) at ps 


will be the pressure of the steam per unit 
of surface in the cylinder as above demon- 
strated (Chap V. Art. II.) 

If, besides, 
P express the total pressure of the steam in 
the boiler ; 
s, The effective evaporating power of the 
engine expressed by the number of cubic 
feet the boiler is able to evaporate in a 
minute at the pressure P, 

And m the ratio of the volume of steam, 
at the degree of pressure P, to the volume 
of water, 


mxXs 


will be the total volume of steam generated 
in a minute at the pressure P of the boiler. 
The steam, arriving in the cylinder passes 
from the pressure P to the pressure R, and 
changes its volume in an inverse ratio to the 
pressures ; so that 


P 
msX p 
is the space occupied by the steam when 
arrived in the cylinders. 
This volume of steam, crossing the cyl- 
inders in a minute, if we divide it by the 
area of the cylinders, we shall have the 
speed it must necessarily have, and conse- 
quently the velocity it will communicate to 
the piston. 
Now the area of the two cylinders is 
1@d*; thus the velocity per minute will be, 


ms P 
Igd?R 
In order to effect that division, the area of 
the cylinders ought necessarily to be ex- 





ing to the proportion of the stroke to the 
diameter of the wheel, is 5.887 times that 
of the piston. 

We shall consequently have 
326 x 60 

52380 
the engine per hour. 

Thus we sec that the evaporation sup- 
posed above, must necossarily produce a 
velocity of 213 milcs per hour for the en- 
GH; that is to say, that a iocomofive, en 


x 5.887 = 21.83 miles, velocity of 


pressed in units similar to those of the vol- 
umes. The area of the cylinders must be 
then expressed in square feet and not in 
inches ; and the same condition is conse- 
quently required also for R, P, and p. So 
in the calculation we must express the pres- 


them at the same rate as if expressed in the 
usual manner. 

_ Passing from this expression to the velo- 
city of the engine, we know that it is to the 








velocity of the piston in the proportion of 


sures in lbs, per square foot, which puts § 


AND 










the circumference of the wheel to twice the 
stroke, thus the speed of the engine Is 
o_™ PD. 
Rd?i’ 
or, putting for R its value found above, and 
passing from the speed per minute to the 
speed per hour, in multiplying by 60, 
ms PD ; 
(F+éM+nM) D+pa'l 


It must be remarked that 60 s is equal 
to S, or the evaporating power per hour ; 
that is to say, that by employing this value 
it is no longer necessary to multiply by 60, 
ard the reckoning will be simplificd in its 
application. 

The formula will then be, 

Vv nie mPSD . 
~ [F+(6+n)M]D+pdl 

This will consequently be the general 
expression of the velocity of the engine per 
hour; expression in which everything is 
known by measures taken on the engine, 
even the evaporating power S, which results 
from the extent of the heating surface com- 
puted as above. m, which is the volume 
of the steam generated under the pressure 
P, is found in a table like the one below 
(Chap. V. Art. V. § 11.) 

By means of this formula, and by meas- 
ures simply taken on the engine, it will 
therefore be easy to determine immediately 
the effect we may expect from it. 

In that expression, the evaporating power 
S being expressed in cubic feet the resulting 
speed will also be expressed in feet. If we 
wish to have it in miles, as a mile contains 
2580 ft., it will be sufficient to divide by that 
number, and the result will be the speed of 
the engine in miles per hour. 

We shall see further on that the produce 
mP is almost invariable ; and consequently 
we learn by the inspection of this formula, 
that the velocity of an engine with a given 
lead increases with the heating surface and 
the diameter of the wheel, and diminishes, 
on the contrary, when the diameter of the 
cylinder and the stroke of the piston aug- 
ment. 


§ 2. Analytical expression of the Load 
that an Engine can draw at a given 
Velocity. 


V=60 





If, on the contrary, we wish to know the 
lead a given engine can draw at a deter- 
mined speed, it is sufficient, in the foregcing 
equation, to consider V as known and to 
draw frem it the unknown quantity M. 

It will then be, 


M—™PSD—pa@lV F 

(d-+n) VD O+n 
After the manner that the calculation has 
been established, it is clear that the value 


we shall find for M, will be the number of 


tons of the fotal load, that is to say, tender 
‘ncluded. 


3. Of the Heating Surface that must be 
adopted to obtain from an Engine a de- 
termined Velocity with a given Load. . 


The same equation may also serve to 
determine any one of the indeterminate 











quantities in the general problem of locos 
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motive engines. Thus, for instance, it will 
show the extent of heating surface, or the 
evaporating power necessary to enable an 
engine to draw a known load at a fixed 
speed. For that, we have only to draw 
from the general equation the value of 8. 
It will be, 


g—V[(¢+)MDaF D+ pa?7J). 
3 m PD 


The result thus obtained will be the ef- 
fective evaporating power of the engine in 
cubic feet of water per hour; and as we 
have seen (Chap. V. Art. IV. § 3) that the 
effective evaporating power is equal to 75 
of the heating surface expressed in square 
feet, we shall easily obtain the last by mul- 
tiplying the result by the fractional num- 
ber 'y. 

§ 4. Of the Maximum Load of an En- 
gine with a given Pressure. 

We found above (§ 2) the expression of 
the load an engine is able to draw at a giv- 
en velocity; and the less the velocity, the 
more considerable may be the load. We 
must, however, add that in all cases, for 
the motion to be possible, the resistance on 
the piston must not be greater than the force 
that is to move it. Consequently, the re- 
sistance we have expressed by R must, at 
most, be equal to P. This observation 
fixes the limits of the possible load, with a 
determined pressure. Beyond that point 
the equation may continue to give results, 








but they will no longer suit the question. 
The limit of the load with the pressure P| 
will thus be known by the equation R = P ;| 
or, 





[F +(6+n) M] 


which gives 
mM—(P—p a?! F 
(6+n)D d+n 
This equation will give the maximum 
load of the engine, including the weight of 
the tender, subservient, however, to the 


conditions of adhesion explained hereafter, 

in Chap. VIII. 

§5. Of the Velocity of the Engine corres- 

ponding with the Maximum Load. 

Putting that value of M in the formula 

that gives the speed, we have the speed 

corresponding with the maximum load. 

After the necessary reductions we find— 


D 
pd?l + p=P, 


mS D 
bebe 
If we write this expression under the fol- 
lowing form— 
mS «D 
$xd?* “aT” 


we shall perceive at first sight, that it is 
exactly the speed produced by the passage 
in the cylinders of the steam of the boiler, 
when that steam undergoes no reduction 
mS 

tad? 

of steam produced at the pressure of the 
boiler, divided by the area of the two cyl- 
inders ; that is to say, the speed which its 
passage in the cylinders, without alteration, 
produces for the piston; and multiplying 


that quantity by Fy Mbich ig the propar- 





of pressure. In fact, is the mass 








tion of the velocity of the engine to that of 
the piston, the result will naturally be the 
relative speed of the engine. 

We also see that in the case of a maxi- 
mum load, the pressure of the steam in the 
cylinder will be the same as in the boiler, 
and that its velocity will be the very veloc- 
ity at which the steam is generated in the 
boiler; results which besides are, of them- 
selves, evident to an attentive mind, and 
which have already been pointed out. 

In regard to the limit of speed with small 
loads, the engine-men never urge it so as 
to risk an accident, by too great a velocity 
in the motion of the piston, or other parts 
of the mechanism. Only one single in- 
stance, in the experiments we shall relate 
below, will be found, in which the engines 
attained a speed of 35 miles an hour. This 
velocity is the greatest that has been ob- 
served, until the present moment, except 





during some extremely short intervals. 
When the train is too light, the engine-men 
take care partially to shut the regulator, 
and not to animate the fire to its highest 
pitch, as we shall mention hereafter. 


§ 6. Of the Diameter that ought to be giv- 
en to the Cylinder, to render an Engine 
capable of attaining a fixed Maximum 
Load. 


The same equation from which we have 
concluded above (§ 4) the limit of possible 
loads with a given pressure, may also serve 
to determine the diameter that cought to be 
given to the cylinders of an engine to ren- 
der it capable of drawing a fixed load ata 
certain pressure. 

d=. /v [ (d-+n) M+F ]. 
Ed ia ) l 

This diameter will be eapretiied in feet, 
according to the manner the calculation was 
made. It will be easily reduced to the 
common expression in inches. 


§ 7. Of the Length that ought to be given 
to the Stroke of the Piston of an Engine, 
the Cylinders of which have already a 
fixed Diameter, so as to enable that En- 
gine to draw a certain Maximum Load. 








In the same manner, also, if the diameter 
of the cylinder has already been chosen on 
account of some other consideration, we 
may, in a certain degree, produce the same 
effect; that is to say, render the engine 
able to attain the maximum load required, 
by adopting for the stroke of the piston a 
suitable length. In that case the equation 
gives— 


j—D[(¢+n) M+F]. 
(P—p)d 
This measure of the stroke will be ex- 
pressed, according to the adopted meas- 
ures, in feet and decimals of feet; one may 
transform it, as usual, in inches. 


§ 8. Of the Diameter that ought to be giv. 
en to the Wheel of an Engine, so as to 
enable it to draw a fixed Marimum Load. 


We may also obtain the same result by 
reducing, in a suitable proportion, the di- 
ameter of the wheel, by which the speed of 
the engine will be diminished, and a great- 
or power of traction given to it, The equa 
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tion will, in that case, give for the diamet 
of the whegl— : 
f. C1) er 
(6+n)M+F 
It is understood that this method can 
only succeed within certain limits, and that 
the diameter of the wheel cannot be reduced 


beyond certain dimensions, fixed by the 
other requisites of the business. 


§ 9. Of the effective Pressure necessary in 
the Boiler of an Engine, the Dimensions 
of which are already fixed, in order that 
the Engine may draw a certain Mazi- 
mum Load. 


Finally, if the length of the stroke, the 
diameter of the cylinders, and that of the 
wheel are already fixed, we may calculate 
what is the pressure that must be produced 
in the boiler to enable the engine to attain 
the maximum load required. The same 
equation resolved in that case, in regard to 
the quantity P considered as unknown, 


gives— 
D[(é+tn)M+F] 
I > es asi 

This pressure will be expressed, accord- 
ing to the adopted measures, in pounds per 
square foot, but, by taking the +}z part of it, 
we may reduce it to the usual expression 
of pounds per square inch. 

The same would take place in regard to 
any other research. These deductions are 
easily found ;—we shall not stop any longer 
on this point. It is scarcely necessary to 
add, that the values given by those equa- 
tions are only applicable to the questions, 
in as far as they are not in opposition to the 
practical rules of construction. Thus, the 
pressure determined above must in no case 
exceed the resistance of which the metal of 
the boiler is capable ; neither must the di- 
ameter of the wheel be large enough to put 
the engine in danger in going off the rails, 
nor small enough to destroy its speed, &c. 
&e. 


§ 10. Synoptical Table of the preceding 


Formule. 


In a view to facilitate practical research- 
es, we shall collect here those different for- 
formule into a table. 

The signs employed having the following 
significations, viz. :— 

M, representing the number of gross tons 
of. the load, tender included. 

n, the resistance per ton of the load, or ac- 
cording to the determination already 
made, n = 8 lbs. 

F, the friction of the engine without load, 
taken, according to the average cf the 
above experiments, in case the engine 1s 
not yet constructed ; that is to say, at 
15 lbs. per ton of its presumed weight. 
In case the engine is already constructed, 
and one wishes to obtain a very accurate 
result, F must be determined bya direct 
experiment made on the engine itself. 

5, the additional friction of the engine per 
ton of load, or according to the determin- 
ation hereabove, 6 = 1 Ib.; and, conse- 
quently, (0 -+ m) = 9 lbs. 

a diameter of the wheel, expressed in 
eet, 4 ait 
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tae 


4, ‘the’ 


in feet and decimals of feet. 
l, the le of the stroke, in feet and deci- 
mals of feet. 


P, the. fota! pressure (or atmospheric pres- 
Sure included) of the steam in the boiler, 
expressed. in pounds per square foot ; 

, that is to say, 144 times the pressure per 
square inch, 

p» the atmospheric pressure expressed in 
pounds per square foot as above, that is 
to say, p= 2117 lbs. ; and, consequently 
(P—p), the effective pressure of the 
steam in the boiler, being expressed in 
the same manner, viz., in pounds per 
square foot. 


S, being the effective evaporating power of 
the engine per hour, or otherwise, accord- 
ing to the described experiments, S being 
the 75 of the number of square feet in the 


cylinder, also ex- | lected, that the reduced heating surface 





reduced heating surface. (It will be recol- 




















itself consists of the sum of the heati 
surface of the fire-place, more the thir 
part of the heating surface of the tubes.) 
m, being the ratio of the volume of the 
steam at the total pressure P, to the vol- 
ume of water that has produced it, accord- 
ing to the known tables, one of which 
will be found in one of the following par- 


agraphs. 

V, finally, being the velocity of the engine 
in feet per hour, that velocity being ne- 
cessarily expressed in that manner for 
the general harmony of the calculation ; 
but as a mile contains 5280 feet, it can 
easily be reduced to the speed in miles, 
and vice versa. 

These different signs being thus well un- 
derstood, and the letters n and 6 being re- 
placed by their values, § lbs. and 1 Ib., the 





formulz above give the following table :— 
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We must remark that these formule ar° 
not such as are called empiric ones ; tha 
is to say, imaginary suppositions, corres- 
ponding more or less exactly with experi- 
ence. They are, on the contrary, mgorous 
deductions from the most solid principles 
of mechanics; their elements have been 
determined by direct experiments, and their 
results will soon be confirmed in the same 
way. 

In all cases, these formule suppose the 
engine drawing its load on a dead level. If 
it be required to apply them to the case of 
an inclined plane, it will suffice to take for 
M, not the nominal load of the engine, but 
its real load ; that is to say, not merely the 
resistance of the wagons, but their resist- 
ance in ascending the inclined plane in 
genntion, as will be seen in Chap. VII. Art. 

I. 


§ 11. Table of the Volume of the Steam 
generated under different degrees of 
Pressure, necessary for the application 
of the Formule. 
The use of the formule we have obtain- 
ed, necessitating a knowledge of the volume 
of the steam at different degrees of pressure, 
we subjoin here a table which we have cal- 
cuted from 5 to 5 lbs. pressure. The in- 
termediate degrees may be easily filled up ; 
but it would be an unnecessary operation, 
as we shall see that the pressure in the 
boiler has so little influence on the speed, 
that we may, in our calculations, take from 
the table the pressure nearest to the one we 
require, provided wealso take the volume cor- 
responding with that approximate pressure. 
The reason of the little influence the 
pressure has on the result is, that in propor- 
tion as the pressure augments, the volume 
of the steam diminishes, so that the produce 
mP, that the equation contains, remains 
constant for such values of P as are very 
near toeach other. We shall very shortly 
be witnesses of the fact, which will be ex- 
plained in the calculation we shall make of 
the velocity of the engine at different pressure. 


TABLE OF THE VOLUME OF THESTEAM GENE- 
RATED UNDER DIFFERENT PRESSURES. 























Total Pressure expressed. Volume of 
Correspond-} the steam 
ing tempera-|compared to 
ture by | the volume 
In Ibs. per | In atmos- |/Fahrenheit’slof the water 
square inch.) pheres. thermometer! that pro- 
| duced it. 
Ibs. degrees. 
15 1.021 212.6 1,670 
20 1.361 227.9 1,282 
25 1.701 240.3 1,044 
30 2.041 250.8 883 
35 2.381 || 260.0 767 
40 2.721 268.1 678 
45 3.061 275.4 609 
50 3.401 282.0 553 
55 3.742 288.1 506 
60 4.082 293.8 468 
65 4.422 299.1 435 
70 4.762 304.0 407 
75 5.102 308.7 382 
80 - 5.442 313.1 360 
85 5.782 317.3 341 
90 6.122 321.3 324 
95 6.463 325.1 308 
100 6.803 328.8 294 
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§ 12. Of the combined Proportions that ought 














to be given to the parts of an Engine, in 
order that it may fulfil several conditions at 
the same time. 


We have’ given, above, separate from 
each other, the different practical formule 
of locomotion ; but we may also combine 
those formule with one another. To give 
an example of this, and at the same time 
a practical application of the results ob- 
tained hitherto, we shall suppose that it is 
required to build an engine capable of 
drawing a certain given maximum load, 
and, at the same tine, capable of attaining 
a certain speed, with another load also 
known, 

In this case we may determine the di- 
ameter of the cylinder, according to the 
first condition; and the heating surface of 
the boiler according to the second. Let- 
ting, therefore, M’ be the given maximum 
load, M” the second load mentioned above, 
and V” the velocity of the engine corres- 
ponding with that second load, we shall 
have simultaneously the two following 
equations :—(See § 6 and 3.) 


i= VP eoyT 
and 


ge V"[(9 x M’+F)+ D pa? 1] 
(m P D) 

The first equation will give the diameter 
of the cylinder; and then, introduced in 
the second equation, it will fix the wanted 
value of S. 

This case is evidently that of a railway 
on which it would be required that the 
average trains should have on a level a cer- 
tain regular speed, and that, at thesametime, 
the engines might ascend with those trains, 
and without any extra help, an acclivity 
occurring on a point of the road. 

Let us then suppose that it is wanted to 
build an engine with coupled wheels, ca- 
pable of drawing a train of 100 gross tons, 
at a speed of 20 miles an hour on a dead 
level ; and that it is required, at the same 
time, that that engine» be able to ascend 
without extra aid, and with the same load 
(reducing, however, its speed,) a plane in- 
clined in the proportion of 34». 

We know that an engine working upon 
a level undergoes, from its load, a certain 
degree of resistance, which proceeds from 
the friction of the wagons; but in going 
up an inclined plane, the load presents not 
only that same friction of the wagons, but 
also a surplus of resistance proceeding from 
the tendency of the train to roll back 
towards the foot of the plane. ‘The force 
that draws the train backwards, depends 
on the weight of the train and on the in- 
clination of the plane. It is the gravity 
along the plane, and is equal to the mass 
that is to be moved, divided by the number 
that marks the inclination of the plane. 

On an inclination of s}y, the gravity of 
a weight of 112 t., which is the weight of 
the train and engine together, is in pounds. 


112 x 2240 _ jo54 Ibs. 


: 200 
Now, 1254 lbs.. at the rate of 9 lbs. per 
ton (including the increase of friction in 
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of resistance occasioned by the inclination 
of the plane is, therefore, equal to the trac- 
tion of 139 t. on a level. Consequently, 
the fofal traction on the rising ground will 
be 139 t. + 100 t. = 239 t. | 


Thus, in this case, the load on the in- 
clined plane willbe - - - M’' = 239+. 
And the load on the dead level M” = 100 t. 

The engine being supposed to weigh 
12 t., with coupled wheels, will have a fric- 
tion of about 180lbs. If, besides, we suppose 
it to have a wheel of 5 feet, with a stroke of 
16 in. or 1.33 ft. ; and if we wish the effec- 
tive pressure (P — p) in the boiler, during 
the ascent, not to exceed 60 lbs. per square 
inch, or, in other words, 8640 lbs. per square 
foot, the first equation will give, for the di- 
ameter of the cylinder— 


= 5 (9 x 239 + 180) 
“ 6640 x 1.33 = ! foot. 


Thus the cylinder must have 1 ft. or 12 
in. in diameter. 


This value must be introduced in the 
second equation with the other data of the 
problem. Observing, moreover, that dur- 
ing the journey one may reduce the effec- 
tive pressure in the boiler to 50 lbs. (or 65 
lbs. total pressure) per square inch, which 
gives for the corresponding volume of the 
steam m =435 (see the table given in the 
preceding paragraph,) the second equation 
will give— 


S= 20 <x 52g0 (200-+180) 5-421 17 X 1x 1.33 
435 x (65 X 144) «5 








= 42.65 





By which we see that the effective evap- 
orating power S of the engine must be 43 
cubic feet of water per hour. And, as we 
know, by the experiments related above, 
that the effective power is equal to 3; of 
the reduced heating surface, this surface 
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why 139 t. ona dead level. The san be be 43 x 















be = 143 square feet. 

Finally, this last condition will be ful- 
filled by giving, for instance, to the fire- 
place a heating surface of 50 square feet, 
and to the tubes a surface of 280 square 
feet. ; . 
This example indicates sufficiently the 
manner in which the calculation is to be 
made. It would be the same with any 
other combination that might occur. Evi- 
dently, nothing is required but to bring 
together the different equations concerning 
the different unknown quantities, and to 
express that they exist simultaneously. 


ARTICLE VI. 


PRACTICAL TABLES OF THE PROPORTIONS 
AND EFFECTS OF THE ENGINES. 


§ 1. A Practicable Table of the Diameter of 
the Cylinder and Pressure. of Steam, ne- 
cessary to enable a Locomotive Engine to 
draw a given Maximum Load. 


We have just calculated, in a special 
case, the diameter necessary for the cylin- 
der of an engine working at a given pres- 
sure, so that it may draw a certain maxi- 
mum load. In continuing the same calcu- 
lation through a series of different cases, 
after the formula § 6, we form the following 
practical table, which will show either the 
diameter of the cylinder when the pressure 
is given, or the pressure in the boiler, when 
it is the diameter of the cylinder which is 
determined, or, finally, the maximum-load 
when the two other data are fixed before- 
hand. 





It must be understood that the engines 
will not be able to draw the loads marked 
in the table, unless the rails are in such a 
state as to offer a sufficient adhesion to the 
wheels; without which condition, the 
movement could not be effected, as will be 
explained in Chap. VIII. 





A PRACTICAL TABLE OF THE DIAMETER OF THE CYLINDER AND PRESSURE OF STEAM 
CORRESPONDING TO GIVEN MAXIMUM LOADS. 






































the engine,) represents the resistance of 


load in Diameter of the Cylinder, in inches, the 
DESCRIPTION OF THE ENGINE. gross | pressure per square inch in the Boiler 
tons being 
tender 
jinclud. {50 Ibs. | 55 Ibs. | 60 Ibs. | 65 Ibe. | 70 Ibs. 
tons. |~ in. in. | in. | in. in. 
Engine with wheel > «+ 100} 88} 84] 80/| 7.7) 7.4 
Stroke of the piston 16 in. or 1.33 ft. | 125 | 9.7 | 9.2) 88] 8.5 8.2 
150 | 10.5 |10.0 | 9.6 | 9.2 8.9 
Weight - - - 8 tons. 175 | 11.3 |10.8 |10.3 | 9.9 9.5 
or presumed friction - 120 lbs. 200 | 12.0 | 11.5 ;11.0 {10.5 | 10.2 
225 | 12.7 |12.1 |11.6 {11.1 10.7 
250 | 13.4 |12.7 {12.2 |11.7 | 11.3 
Engine with wheel - 200 | 12.2 | 11.6 {11.1 [10.7 | 10.3 
Stroke of the piston, 16 in. or 1.33 ft. | 225 | 12.9 |12.3 |11.8 [11.3 | 10.9 
250 | 13.5 |12.9 {12.3 |11.9 | 11.4 
Weight, ee. 12tons. | 275 | 14.1 }13.5 |12.9 [12.4 11.9 
or presumed friction - 180 lbs. | 300 | 14.7 [14.0 |13.4 {12.9 | 12.4 
395 | 15.3 |14.6 |14.0 |13.4 | 12.9 
350 | 15.8 |15.1 | 14.4 |13.9 | 13.4 
Engine with wheel = - - 5 ft. 200 | 11.5 |10.9 | 10.5 | 10.0 9.7 
Stroke of the piston 18 in. or 1.50 ft. | 225 | 12.1 [11.5 |11.0 |10.6 | 10.2 
250 | 12.7 |12.1 |11.6 {11.1 | 10.7 
Weight . - - 11 tons. | 275 | 13.3 | 12.7 |12.1 {11.6 |; 11.2 
or presumed friction  - 165lbs. | 300 | 13.8 [13.2 | 12.6 {12.1 | 11.7 
325 | 14.4 |13.7 |13.1 |12.6 | 12.1 
350 | 14.9 114.2 {13.6 |13.0 | 12.6 
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§2. A Practical Table of the length of, 
Stroke of the Piston, and Diameter of 
Wheel, necessary to enable an Engine to 
draw @ fixed Maximum Load at a given 
Pressure. 

In solving the formula § 7, in a series of 
cases adapted to the engines the most in 








use, the following table is formed, which 
will show, at first sight, either the length 
of stroke of the piston, or the diameter of 
the wheel which an engine ought to have, 
for it to. draw a maximum load at a given 
pressure; or, again, the maximum loads 





corresponding to given dimensions for the 


A PRACTICAL TABLE OF THE LENGTH OF STROKE AND DIAMETER 
OF WHEEL, CORRESPONDING TO GIVEN MAXIMUM LOADS. 























Maximum |Length of Stroke, in inches, the diame- 
Description of the Engine. load in gross ter of the wheel being 
tons, tender 
included: 

3 ft. 4 ft. 5 ft. 6 ft. 

Engine with cylinders 11 in. or 0.917 ft, 150 8.7 11.7 14.6 17.5 
eight - - Bis Pe 8 tons. 175 10.1 | 13.4 | 16.8 | 20.2 

or presumed friction - 120 lbs. 200 11.4 | 15.2 | 19.0 | 22.8 
Effective pressure per sq. 225 | 13.8; 17.0; 21.3 | 25.5 
inch in the boiler - - 50 lbs. 250 14.1 | 18.8 | 23.5 | 28.2 
Engine with cylinders 12 in. or 1 ft. 200 9.8 | 13.0 | 16.3 | 19.5 
eight oe ow oe 10 tons. 225 10.9 | 14.5 | 181 21.8 

or presumed friction - 150 lbs. 250 12.0 | 16.0 | 20.0 | 24.0 
Effective pressure per sq. 275 13.1 | 17.56 | 21.9 | 26.3 
inch in the boiler - - 50 lbs. 300 14.3 | 19.0 | 23.8 | 28.5 
~~ with cylinders 13 in: or 1.083 ft, 200 8.4 | 11.2] 14.0] 16.8 
eight ee Ge Lie 11 tons. 225 9.3 | 12.5 | 15.6 18.7 

or presumed friction - 165 lbs. 250 10.3 | 13.7 | 17.2 | 20.6 
Effective pressure per sq. 275 | 11.3} 16.0] 18.8! 22.5 
inch in the boiler - - 50 lbs. 300 12.2 | 16.3 | 20.4 | 24.4 

325 13.2 | 17.6 | 22.0 | 26.4 

350 14.1 | 18.8 | 23.6 | 28.3 

Engine with cylinders 14 in. or 1.166 ft. 250 8.9 | 11.9°} 14.9 | 17.9 
Weight - - - - - - 12 tons. 275 9.8 | 13.0 | 16.3 | 19.5 
or presumed friction - 180 lbs. 300 10.6 | 14.1 | 17.7 | 21.2 
Effective pressure per sq. 325 | 114] 15.2; 19.0 | 22.8 
inch in the boiler - - 50 Ibs. 350 12.3 | 16.3 | 20.4 | 24.5 

375 13.1 | 17.4 | 21.8 | 26.2 

400 13.9 | 18.5 | 23.2 | 27.8 























length of stroke of the piston and diameter 
of the wheel. 


§ 3. A Practical Table of the Area of Heat- 
ing Surface capable of producing a given 
Velocity with given Loads. 


In order to faciliate practical researches, 
we shall extend, to a certain number of the 
most ordinary cases, the calculation of the 
heating surface capable of producing pre- 
determined effects. 


The table which we are thus going to 
form after the formula in § 3, may serve, 
not only to determine the heating surface 
capable of producing desired effects, but 
also the velocity of given loads, when the 
heating surface is already determined. 


The table supposes the engine working 
at 50 lbs. effective pressure, per square 
inch, in the boiler. As, however, the pres- 
sure has no perceptible influence on the 
velocity, as will be seen hereafter, if the 
engine works at a higher pressure, it will 
be able to attain a more considerable maxi- 
mum load ; but for all the loads of the table, 
it will, nevertheless, require the same heat- 
ing surface in order to produce the same 
velocity. In consequence, the table may 
serve for any pressure, either above or be- 
low 50lbs. The only difference will be in 
the maximum loads, which, agreeable to the 
pressure, will be greater or smaller than 
those fixed in the table. 


By recurring to § 10 of the preceding 
Article, it will be seen in what manner the 
area of heating-surface is to be compu- 
ted. 
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A PRACTICAL TABLE OF THE HEATING-SURFACES CAPABLE OF PRODUCING A GIVEN 4. § A practical Table ‘of Velocity of ' 
VELOCITY WITH GIVEN LOADS. ‘ ; : : 
Engines with given Loads, and, vice 
_Load {Area of heating-eurface of the boiler, in versa, of the Load corresponding to a 
in gross _ square fee : ; 
DESCRIPTION OF THE ENGINE. tons, the desired velocity in miles given Velocity. 
tender per hour being 
included We lene; 4 of 
-10 15 20 25 30 e have just given some examples of 
miles. | miles.! miles. | miles. | miles. | ||C@S€S, 1 which it is wished to build an en- 
. . - - :. gine for a particalar end. The contrary. 
ceabeneiih weed « <x <i = | “< 3 5 lo oe naturally presents itself afterwards. 
Stroke of the piston 16 in. or 1.33 ft. | 50 46 68 | 91} 113 | 136 | lleg pa cagagae is, what effect may be expect- 
Cylinders llinches, or - 0.917ft.| 75 55 83 | 110 | 138 | 165 om a given engine, that is to say, from 
Weight, <)> ¢0 +) = << tona sp 100 on o7 | 130 | 162 | 194 an engine already constructed, and the di- 
E. presumed friction  - 120 lbs. 125 75 | 112 | 149 | 186 | 223 mensions of which can be measured. 
ffective presssure per sq. 150 | 84 | 126 | 168 | 210 | 252 In order to gi 
atbectt . 1 0 give here a practical and ex- 
inch in the boiler - - - 50 lbs. 165 90 | 135 | 180 | 225] --- mer F capac of rey formule which 
; i re aledins 

Engine with wheel - - - - 5 ft. 50 51 76 | 101 | 126 | 151 after the famtich A pe Rag loc} 
Stroke of the piston 16 in. or 1.33 ft. | 75 | 60 | 90 | 120 | 150 | 180 | |iwhich engines cians te te pits ea. 
Cylinders, 12 inches,or - - 1f AACR SERED, SHEERS SY Sales Ot nae 

yi , 12 inches, or 1 ft. 100 70 | 105 | 140 | 175 | 210 | |lviz. with 11 and 12in. cylind i 
Weight - - - - - - 10tons. | 125 80 | 120 | 159 | 199 | 239 | | quire with given | . ” mu will ac- 
or presumed friction - - 150 Ibs. 150 90 | 134 | 179 | 223 | 268 | |\the experiments which y tat means, 
Effective pressure per sq. 175 99 | 149 | 198 | 248 | 297 | |lmake on the Liverpool wo oe 
inch in the boiler - - - 50 lbs. 196 | 107 | 161 | 215 | 268| --- | |lto verify, by facts anetmue pte 
: . e for- 

Engine withwheel - - - - 5 ft. 50 56 83 | 111 | 138 | 166 _— which we have deduced from princi- 
Stroke of the piston 16 in. or 1.33 ft. 15 65 98 | 130 | 163 | 195 aw 
Cylinders 13 inches, or - - 1.083 ft. | 100 75 | 112 | 150 | 187 | 224 As we think that this table, like the pre- 
Weight - + 2 = + + 11 tons. | 125 95 | 127 | 169 | 211 | 253 ceding ones, may be useful to practical 

or presumed friction - - 165 lbs.| 150 94 | 141 | 188 | 235 | 282 | |\men, in showing them. the results, without 
Effective pressure per sq. 175 | 104 | 156 | 208 | 260 | ... | |jobliging them'to make the calculation, we 
inch in the boiler - - - 5Olbs. | 200 | 114 | 171 | 227 | 284 | --- shall extend it further to engines of differ- 
= |S Sie): | 

wife: lied ways. 

Engine with wheel - - - - 5ft. 50 61 91 | 121 | 151 | 181 It will be remarked, that this table, giving 
Stroke of the piston 16 in. or 1.33 ft. 15 70 | 106 | 141 | 176 | 211 the velocity corresponding to known loads, 
Cylinders 14 inches,or - - 1.166 ft.| 100 80 120 | 160 | 200 | 240 naturally furnishes also the loads of the en- 
Weight - - - - - - - 12 tons. | 125 90 | 135 | 180 | 224 | 269 | |/s!me, when, on the contrary, the velocity is 

‘or presumed friction - - 180 lbs. | 150 100 149 | 199 | 249 | 298 | ||Stven @ priors. In like manner, as we 
Effective pressure per sq. 175 | 109 164 | 218 | 273 | ... have necessarily been obliged to confine 
inch in the boiler + - - 50lbs. | 200 | 119 | 178 | 288 297 | ... | |jourselves, in each column, to the limit of 
925 | 129 | 193 | 257 | ... | ... | |load which the engine is capable of draw- 

950 | 139 | 208|277| ... | --- | img at the pressure indicated, after the for- 

269 | 146 219 | 291| ... | --. a in § 4; — it — that the same 

e gives equally the maximum loads for 

Engine with wheel - - - - 5ft. 50 | 62 | 921 123 | 153 | 184 | |jeach pressure, as well as their correspond. 

Stroke of the piston 18 in. or 1.50ft. | 75 71 | 107 | 142 | 178 | 213 | jling velocity. 
Cylinders 12 inches, or - - 1 ft. 100 81 | 121 | 162 | 202 | 242 
Weight - - - - - - - 11 tons| 125 91 136 | 181 | 226 | 271 as the — column, the state of the regu- 
or presumed friction - - 165 lbs.| 160 | 100 | 151 | 201 | 251 301 | {ator ~ indicated as follows : when it is 
Effective pressure per sq. 175 | 110 | 165 | 220 | 275 | ... entirely tirdar write 1; when only half 
inch in the boiler - - - 50lbs. | 200 | 120 | 180 | 239 | 299| ... open, $; etc. This relates to the follow- 
921 | 128 | 192 | 256! ... re tables, as well as to this one : 
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Load in | Velocity on @ level in miles per 
469 4 \ gross tons Ree ane per oa|State of 
Description of the engine. . tender in- in. in the’ being _. the reg- 
cluded. |~30 Tbs. | 55 Ibs. | 60 lbs, | Ulator. 
tons. miles. | miles, | _ miles. 
Engine with cylinders 11 in. or 0.917 ft 25 | 40.07,| 40.38.) 40.60 | 1 
troke of the piston 16 in,, or 1.33.ft.. 50 $1.84 | $1.58 | $1.76 1 
eae som tet ts 5 ft. 75. | 25.74 | 25.93 | 26.06 1 
etion” - - - - - 110 ]bs. 100 21.88 22.00 22.12 1 
Area’of héating surface 140 sq. ft. 125 18.96 19.10 19.21 1 
Or effective evaporating 150 16.75 | 16.88 | 16.97 1 
powerperhour'.- - 42cu. ft. 166 15.59 | 15.71 | 15.80 1 
| 175 we | 15.12 | 15.21 1 
184 eee 14.58 14.66 1 
202 pee pe 13.67 1 
Engine with cylinders 12 in., or 1 ft. 25 | $4.48 | 34.71 | $4.91 | 1 
troke of the piston 16 in., or 1.38 ft. 50 27.80 28.01 28.16 1 
Nheel - "= - # = - 5 ft. 75 23.29 23.47 23.60 1 
Friction- + - -.- - 152\bs. 150 | 20.05 | 20.21 | 20.32 1 
Area of heating surface 140 sq. ft. 125 17.60 | 17.78 | 17.88 1 
Or effective evaporating 150 15.58 | 15.80 | 15.89 1 
“‘powerper hour - ~- 42cu.ft. 175 14.14 | 14.25 | 14.33 1 
195 13.11 13.21 13.28 1 
200 oe 12.98 13.05 1 
217 ove 12.23 12.30 1 
255 as ise 10.91 1 
Engine with cylinders 13 in., or 1.033 ft. 50 | 29.03 | 29.25 | 29.42 1 
troke of the piston 16 in., or 1.33 ft. 75 24.68 | 24.86 | 25.00 1 
Friction. - - - - - 165 lbs. 100 21.46 | 21.62 } 21.74 1 
Area of heating surface § 160sq. ft. 125 18.98 | 19.13 | 19.23 1 
Or effective evaporating 150 17.02 | 17.15 | 17.24 1 
powerperhour: - - 48 cu. ft. 175 15.42 | 15.54 | 15.63 1 
200 14.10 14.21 14,29 1 
225 12.99 138.09 13.16 1 
231 12.75 12.84 12.92 1 
256 eve 11.92 11.99 1 
281 eee eos 11.18 1 
Engine with cylinders 14 in., or 1.166 ft. 50 | 29.88 | 30.06 | $0.22 | 1 
Stroke of the piston 16 in., or 1.33 ft. 75 25.69 | 25.88 | 26.03 1 
Friction - - - - + - 180lbs. 100 | 22.56 | 22.73.| 22.86 1 
Area of heating surface 180 sq. ft. 125 20.11 | 20.26 | 20.37 1 
Or effective evaporating 150 18.14 | 18.28 | 18.38 1 
power-perhour - - j; 54 cu. ft. 175 16.52 | 16.64 | 16.74 1 
200 15.17 15.28 15.37 1 
ee | 225 14.02 14.12 14.20 1 
4 250 13.08 18.18 13.20 1 
269 12.37 12.46 12.53 1 
‘eatin cee 298 me 11.57 | 11.68 1 
¥ $27 oe ose 10.85 1 
Engine with cylinders 12in., or 1 ft. 50 26.16 | 26.86 | 26.51 1 
troke of the piston 18 in., or 1.50 ft. 75 22.57 | 22.74 | 22.87 1 
Friction> - - * - - 165 lbs, 100 19.85 | 20.00 | 20.11 1 
Area of heating surface 160 sq. ft. 125 17.71 | 17.85 | 17.95 1 
Or effective evaporating 150 15.99 | 16.11 | 16.20 1 
power perhour - - 48 cu. ft. 175 14.57 | 14.68 | 14.77 1 
200 13.39 13.49 13.56 1 
221 12.53 12.63 12.70 1 
246 aoe 11.73 11.80 1 
270 Seo oon 11.05 1 























We remark here, as we have said above, 
that the whole influence of the pressure 
bears upon the limit of the load, but that its 
effect is almost insensible on the velocity. 
This result agrees with the principle ; for 
if the pressure required on the piston to 
move the load, be, for instance, 46 lbs. per 
square inch, is it not true that, provided the 
steam be abundantly furnished at that pres- 
sure, by the heating surface, it is of little 
consequence whether it be at first col- 
lected in the boiler at a pressure of 75 lbs. 
or 65 lbs. orat any other degree? Finally, 
at the moment of acting, it must any how 
be transformed into steam at 46 lbs. pres- 
sure, and the speed will depend solely on 


vantage we observe here in favor of a 
greater pressure is only owing to the fire 
being in that case naturally more intense ; 
a circumstance from which results, not that 
there is more water evaparated, but the 
same quantity, notwithstanding a higher 
pressure. 

These tables show the effect that may 
be expected from an engine of given pro- 
portions, in regard either to the speed or to 
the load ; but it is understood that the effect 
can only be produced if the engine is put 
in a situation to apply all its power. 

If, for instance, instead of the fire being 
sufficiently animated, it is left to languish, 
the quantity of water evaporated per minute 








the quantity of steam at 46 lbs. that the 
boiler will have furnished. The small ad- 


will be diminished, and at the same time 


the effect of the engine, 


A PRACTICAL TABLE OF! THE-VELOCHTY oF THE ENGINES WiTH GIVEN LOADS: AND 





-oIf-the engine, instead of being’ in good ‘ 
order, loses its steam, either by leaks in the 
boiler, or round the piston, or by the stuf- , 
fing boxes, or elsewhere, it is clear that the 
effect must also be proportionately dimin- 
ished. 

If, by diminishing the opening of the 
regulator, we let only a portion of the gen- 
erated steam penetrate into the cylinders, 
the boiler continuing at first to sfurnish the 
same quantity, more steam will necessarily 
be lost by the valves without acting on the 
pistons. i 
nution of the steam thrown into the chim- 
ney has moderated the fire, there will be less 
steam generated, and that will consequently 
regulate the velocity. This is the case of 
all small loads drawn by the engines. ‘The 
speedisnever suffered to augmentsuflicient- 
ly torisk an accident by too rapida motion of 
the piston or other parts of the mechanism. 
When the engine-men perceive that the 
train would run too fast, they diminish the 
aperture of the regulator, and make a mod- 
erate fire, in order to maintain a reasonable 
speed. In all the experiments we ‘shall 
have occasion to relate below, we shall only 
once see, as we have already observed, the 
speed rise to 35 miles an hour, which is the 
greatest speed to which the engines have 
been hitherto submitted, excepting for a 
very short instant. 

In the above tables, the limits of load of 
the engines, with the indicative pressure, 
are fixed by the necessity of the resistance 
on the piston not being greater than the 
force that must move it, as we have already 
said. With that maximum load, we see that 
an eleven-inch cylinder engine, working at 
60 lbs. effective pressure, will still maintain 
a velocity of 134 miles ; and a twelve-ineh 
cylinder engine, with an effective pressure 
of 55 lbs., will still maintain a speed of 12 
miles an hour. These velocities are those 
which will take place if the engine works in 
its right state ; that is to say, if the valve is 
fixed for a pressure of 60 Ibs. or 55 Ibs. 
But if it should happen that the valve be 
only regulated for a pressure of 50 lbs., 
and the pressure of 60 lbs. or 55 lbs. be 
produced by an extraordinary rising of the 
valve and by dint of losing steam, that is to 
say, only because the steam above 50 lbs. 
cannot escape as quickly as it is generated, 
then it is clear that although the evaporating 
power of the boiler remains the same, the 
effective part of that power will be consid- 
erably reduced, and, consequently, also the 
velocity. Itis for that reason that, in the 
experiments, we shall see the speed go 
sometimes down to two or three miles an 
hour. But the state ofthe valve must then 
be observed. The elevated pressure will 
be seen to be produced only by an enor- 
mous loss of steam, and it will be easy, by 
the rising of the valve, to account for the 
diminution of speed. 

In the cases of mazimwm load, it is evi- 
dent that the steam will be spent by the cyl- 
inder, at the same pressure at which it has 
been generated in the boiler, and that the 
peed of the piston will be equal to the 
yuickness with which the steam is generat- 
d, This fact has been proved ina gen- 





ral manner in § 6 of the present article, 


Afterwards, as ‘soon as the ‘dimi- — 
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It may be verified here, by calculating the 
velocity with which the quantity of steam, 
nerated in a minute, would cross the cyl- 
inders without any alteration or reduction 
of pressure. The velocity of the engine 
resulting from it, will be found to coincide 
exactly with that indicated in the table. 
This is a proof that, in case the engine only 
advances at that speed, the pressure in the 
cylinder is equal to that in the boiler. 

Those cases of limit roads are those of 
which we have made use to determine the 
friction of the loaded engine, and we see 
here the principle justified, of which we then 
made use, viz. that in case the speed of 
these engines is under 12 miles an hour, 
the pressure in the cylinder is the same as 
in the boiler. 

We have one observation more to make, 
which is, that in the engines there always 
exists a small loss, which we have not ta- 
ken into account in our calculation ; that is 
to say, the loss of the steam which, at each 
stroke of the piston, fills the passages that 
lead from the slides to the cylinders. It 
would be easy to take it into account, by 
the measures taken on each engine, of the 
diameter and length of these passages ; but 
this loss is very insignificant, and would 
only complicate the calculation without any 
advantage. 


ARTICLE VII. 


CONFIRMATION OF THE ABOVE FORMULZ 
BY EXPERIMENTS. 


§ 1. Experiments on the Velocity and 
Load of the Engines. 


As a verification of the formule we have 
laid down, and with a view to enable our 
readers to rest their calculations on material 
facts, we shall give here a series of experi- 
ments undertaken by us, in order to ascer- 
tain the speed with which the engines draw 
different loads at different degrees of pres- 
sure of the steam, in their daily and regular 
work. 

These experiments were made on the 
Liverpool and Manchester Railway, the 
section of which, according to a levelling 
made in the month of August 1833, by Mr. 
Dixon, resident engineer, is as follows. 
We only give the part travelled over by the 
locomotive engines; there are, besides, 
under the city of Liverpool, three tunnels 
worked by separate stationary steam en- 
gines. 

The railway, on leaving the station 
at Liverpool, until it terminates at Man- 
chester, passes over the following distances 
and slopes : 

Miles. 
0.53 dead level. 


5.23 descent - - - at yor 
1.47 ascent - - - at oy 
1.87 dead level. 

1.39 descent - - - at 4 
2.41 descent - - - at aye 
6.60 descent - - - at sty 
5.62 ascent - - - at re0 
4.36 ascent - - - at gis7 
29.48 miles, 


ADVOCATE 
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From these different inclinations, we see 
that the same train presents various degrees 
of resistance, according to the part of the 
road travelled over, because the gravity of 
the total mass in motion becomes an allevi- 
ation in the descents, and an additional ob- 
stacle in the rising ground. 

The result is, thata train of 100 t., offers 
on a dead level a resistance of 800 lbs. ; 
besides the friction of the engine ; and that 
the same train, if it is, for instance, drawn 
by an engine weighing 10 t., will, on arriv- 
ing at an ascent of gy, offer a resistance of 
3,366 lbs., which upon a dead level would 
be equal to the resistance of a train of 
421 t. 

In fact, if we observe that a ton weighs 
2,240 lbs., we shall find for the resistance : 
100 x 8 lbs. 800 Ibs. ; resistance 
owing to the 
friction. 


100 X 2,240 lbs. 
96 





== 2,333 lbs. resistance 


owing to the 
gravity of the 
train, on a 
plane inclined 


at oe. 
233 lbs. similar re- 


sistance ow- 
ing to the 
gravity of the 
engine. 


3,366 lbs. total resist- 
ance, (not in- 
cluding the 
friction of the 
engine, )equal 
to that of a 
load of *3°° 
== 421 t. on 
a level. 


That is the manner in which we have 
calculated the real load of the engine on 
the different slopes it had to pass over 
during its journey. 

The following column marks the pres- 
sure in the boiler, expressed first by the 
state of the balance, and then by its equiva- 
lent on the mercurial gauge. Thus, when 
the balance, fixed at 57, rose by the blow- 
ing to 58, we have written 57—58 ; and as 
for the Artas, for instance, that state of 
the balance corresponds with an effective 
pressure by the mercurial gauge of 61 lbs., 
we have written 57—58 = 61 lb. 

We have also noted the state of the regu- 
lator; but we must add, that the handle of 
the regulator in these engines not turning 
on a graduated circle, as it would be better 
that it should, we have only been able to 
estimate the degree of opening of the regu- 
lator at sight and by approximatien. 

The speeds have been carefully taken 
down, by inscribing in minutes and quart- 
ers of minute the time when the engine 
passed before every quarter-mile stone of 
the road. These stones are numbered all 
along the way. At the same moment we 
noted the pressure in the boiler as marked 
on the valve balance. 


10 x 2,240 lbs. 
96 








OF INTERNAL IMPROVEMENTS. 





The weight of the wagons was taken 






x one, 


but they are reckoned at, their average 
weight of 54. when a fresh 


is taken in on the road, and 5+. only iti the: 


We have marked the state of the weather, - 
because it is a known fact that with the... 
wind a-head, and still more with a side- 
wind that presses the of the wheels‘ 
against the rails, the resistance of the train. 
is augmented. Finally we have also men*’ 
tioned the temperature of the water in the 
tender, in order that the reader may judge » 
of the influence of that circumstance ;, and’ 
we have given the date of each of the exa:. 
periments as a means of verification. ~~ 


(Tobe Continued) 
@I witnessed at the capitol with taco 
pleasure on Monday last, Mr. ith 
Cram’s (of the city of New-York) inven. 
tion for overcoming an elevation in Rail. 
road transportation of 440 feet to the mile. 
It was performed with expedition by a. 
single stroke perpendicular engine, which 
in point of power suffers much in com- 
parison with a double stroke Locomotive 
Engine. 

His plan, as exhibted, puts at rest all 
doubt as to the practicability of ascend- 
ing and descending hills from 450 to.600 
feet to the mile, with certainty and secu- 
rity. As to the certainty of overcoming . 
elevation and inclination, the cog-wheels- 
and ratchets as arranged satisfactorily 
show. As to the security, it is to be’ 
found in the introduction of his hydro- 
static cylinder attached to the car which 
is designed to check the train of cars‘in 
ascending should any accident befal the 
engine, and to regulate their velocity. in 
descending, or check them altogether. 
The accuracy of the principle in both 
cases is perfectly clear, and promises to 
be of incalculable value in the present 
age of improvement ; and I doubt not it 
will be generally adopted upon the score 
of economy as to time and money ; but 
above all in the preservation of human 
life, which his plan so effectually guaran- 
tees, in comparison with the present mode 
of overcoming a trifling elevation by sta- 
tionary power, committing our lives to 
the hazard of a single rope. 

Futron. 


LT a ay 

NOTICE TO RAILROAD CON- 

TRACTORS. 

THE First Division of the BANGOR and OLD 
TOWN RAILROAD, extending from Bangor to 
Stillwater, will be ready for contraet by the Mth" 
inst.,and sealed Pro S g will. be seth yes aston 
grading, mason ridging the same un 
Inst., at the office of the subscriber in - ' 

JOSHUA BARNEY, 
Bangor, June 2, 1836. 


TO CONTRACTORS. 

PROPOSALS will be received at the Office of the © 
Eastern Railroad Company, Boston, between - the: 
28th and 30th inst., for the grading and ‘of 
said Road from East Boston to Newburyport)a 
tance of 33? miles ; 

wae ino of Sisal babe mage 
passing threugh Lynn, Salem, ’ 
which places will afford contractors every facili 
obtaining provisions, &c. Plans and Profiles wi 
ready, may be seen at the Office, after the 22d 











be. 
- tory recostinaidetiaas ma tohte oe a 
F JOHN M, FESSENDEN, Enginegy, 











“NOTICE TO CONTRACTORS. 


sitios es ray Sad, 

i to the ts) ust, 
for the constractiun of all the Bitavetica, Embank. 
ment and Walling not now under contract, together 


with nearly all the Culverts and the greater portion of 
bed Locks b Lynchburg and Maidens’ Adven- 


T work now advertised embraccs the twenty 
Pees between Salers = ne nod of P sara 
enture Pond, the eight miles between en 
land Falls and Scottsville, and about twenty isolated 
peer reseryed at the former letting, between 

a ek. 
uantity o ered is very great— 
isin of ckvestene baadeediibvedsot from three 
to thi etspan; nine Aqueducts, thirty-five Locks 
a number of Wastes, with several farm and rvad 


\ 


i 


and ifications of ¥ } ee wal 

and special plans of the most important Culverts an 
Aqueducts, will be found at the offices of the several 
Principal Avsistant Engineers on the line of the Canal. 
The work will be prepared for examination by the 
25th July); but mechanics, well recommended, desir- 
ous of immediate employment, can obtain contracts 
the construction of a number of Culverts at private 


ef 


tting. 
Persons offering to. contract, who are unknown to 
oe subscriber, or any of aed Assistant oo pee be 

e ted to accompany their proposals by the usua 
pec or of pee» ane te ability. 

CHARLES ELLET, Jr., 
Chief Engineer of the James River- 
and Kanawha Company. 

Norge.—The Dams, Guard-Locks, most of the 

i , and a number of Locks and Culverts, are 
reserved for a future letting. Persons visiting the line 
for the of obtaining work, would do well to 
call at the office of the a ape: Bet the city of Rich- 
mond, where any information which they may desire 
will be cheerfully communicated. 

The valley of James River, between Lynchburg 
and Richmond, ishealthy. (20—tal8) C.E.Jr. 


RAILROAD CAR WHEELS AND 
BOXES, AND OTHER RAILROAD 


CASTINGS. 

Also, AXLES furnished and fitted to wheels com- 
plete at the Jefferson Cotton and Wool Machine Fac- 
tory and Foundry, Paterson, N. J. All orders ad- 
dressed to the subscribers at Paterson, or 60 Wall 
street, New-York, will be promptly attended to. 

Also, CAR SPRINGS. 

Also, Flange Tires, turned complete. 

3s ROG RS, KETCHUM & GROSVENOR. 


ALBANY EAGLE AIR FURNACE AND 
MACHINE SHOP. 
WILLIAM V. MANY manufactures to order, 
IRON casTINGs for Gearing Mills and Factories of 


eee : 
ALSO—Steam Engines and Railroad Castings of 
every description. 

The collection of Patterns for Machinery, is not 
equalled in the United States. 9—\ly 


RAILWAY IRON. 
95 tons of linch bytinch.| Fiat Bars in lengths 
200. do 1: do do | of 14 to 15 feet, counter 
40 do 14 do #do _ {| sunk holes, ends cut at 
800 do 2 do #do | anangle of 45 degrees, 
800 do 2# do #do | with splicing plates and 
soon expected. nails to suit. 

250 do. of | Rails of 36 lbs. per yard, with the 

— chairs, keys, and pins. 

Iron Rims of 30, 33, and 36 inches diam- 
eter for eels of Railway Cars, and of 60 inches 
diameter for Locomotive Wheels. 

Axles of 24, 2%, 2%, 3, 33, 33, and 3% inches in di- 
ameter, for Railway Cars and Locomotives, of patent 
The above will be sold free of duty, to State Gov- 
— jet Incorporated Governments, and the 
whack m im ent. 
Ne G. RALSTON, 

9 South Front street, Philadelphia. 
Models and samples of all the different kinds of 
Rails, Chairs, Pins, Wedges, Spikes, and Splicing 
in use both in this country and Great Britain, 

will be exhibited to those disposed to examine them. 

4—d7 Imeowr 


STEPHENSON, 
Builder of a superior style of Passenger 
Cars for Railroads. 
No. 264 near Bleecker street, 


New-York. 
ee oe nee a 
3; a n wi ma seen 














AMERICAN RAILROAD JOURNAL, AND 


FRAME BRIDGES. 


Tue subscriber would respectfully inform the pub- 
lic, and’ particularly Railroad and Bridge Corpora- 
tacions that he will build Frame Bridges, or vend the 
right to others to build, on Col. Long’s Patent, through- 
out the United States, withfew-exceptions. The fol- 


lowing sub-Agents have been yy a by the Punder- 
signed who will also attend to this business, viz. 
Horace Childs, Henniker, N. H. 
Alexander McArthur, Mount Morris, N. Y. 
John Mahan, ; do do 
Thomas H. Cushing, Dover, N. H. 
Ira Blake, Wakefield, N. H. 


Amos Whitemore,_ Fsq., Hancock, N. H. 
Samuel Herrick, Raving, Vermont. 
io 


Simeon Herrick, do 
Capt. Isaac Damon, Northampton, Mass. 
Fac Kingsly, do do 

jah Halbert, Waterloo, N. Y. 
Joseph Hebard, Dunkirk, N. Y. 
Col. Sherman Peck, Hudson, Ohio. 
Andrew E. Turnbull, | Lower Sandusky, Ohio. 
William J. Turnbull, do do 


Sabried Dodge, . (Civil Engineer,) Ohio. 
Booz M. Atherton, New-Philadelphia,Ohio. 
Stephen Daniels, Marietta, Ohio 
John Rodgers, Louisville, Kentucky. 
Jehn Tililson, St. Francisville, Lous’a. 
Capt. John Bottom, Tonawanda, Penn. 
Nehemiah Osborn, Rochester, N. Y. 
Bridges on the above plan are to be seen at the ful- 
lowing localities, viz. On the main road leading from 
Baltimore to Washington, two miles from the former 
place. Across the Metawamkeag river on the Mili- 
tary road, in Maine. On the National road in Illinois, 
atsundry points. Onthe Baltimore and Susquehan- 
na Rrailroad at three points. On the Hudson and 
Patterson Railroad, in two places. On the Boston and 
Worcester Railroad, at several points. On the Bos- 
ton and Providence Railroad, at sundry points. Across 
the Contocook river at Hancock, N, H. Across the 
Connecticut river at Haverhill, N. H. Across the 
Contoocook river, at Henniker, N. H. Across the 
Souhegan river, at Milford, N.H. Across the Ken- 
nebec river, at Waterville, in the state of Maine.— 
Across the Genesse river, at Mount {Morris, New- 
York, and several other bridges are now in progress. 
The undersigned is about to fix his residence in 
Rochester, Monroe country, New-York, where he 
will promptly attend to orders in this line of business 
to any practicable extent in the United States, Mary- 
land excepted. MOSES LONG. 
General Agent of Col.S. H. Long. 
Rochester, May 22d, 1836. 19y-tf. 





PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 


&r The Troy Iron and Nail Factory keeps con- 
stantly for sale a very extensive assortment of Wrought 
Spikes and Nails, from 3 to 10 inches, manufactured 
by the subscriber’s Patent Machinery, which after 
five years successful operation, and now almost uni- 
versal use in the United States, (as well as England, 
where the subscriber obtained a patent,) are found 
superior to any ever offered in market. 

Railroad Companies may be supplied with Spikes 
having countersink heads suitable to the holes in iron 
rails, to any amount and on short notice. Almost all 
the Railroads now in progress in the United States are 
fastened with Spikes made at the above named fac- 
tory—for which purpose they are found invaluable, 
as their adhesion is more than double any common 
spikes made by the hammer. 

*,* Allorders directed tothe Agent, Troy, N. Y., 
will be punctually attended to. 

HENRY BURDEN, Agent. 

Troy, N. Y., July, 1831. 

*,* Spikes are kept for sale, at factory prices, by I. 
& J. Townsend, Al and the principal Iron Mer. 

Py rower 222 Water 
Philadelphia; T. 


an ’ 
chants in Albany and Tro : 
street, New-York; A. rd Jones, 
Janviers, Baltimore ; Degrand & Smith, Boston. 

P. S.—Railroad Companies would do well to for- 
ward their orders as early as practicable, as the sub- 
scriber is desirous of extending the manufacturing so 
as to keep pace with the daily increasing demand for 


his Spikes. 
1J23am H. BURDEN. 


ARCHIMEDES WORKS. 
(100 North Moor street, N. Y.) 


_ New-York, February 12th, 1836. 
THE undersigned begs leave to inform the a5 per 
tors of Railroads that they are prepared to furnish all 
kinds of Machinery for Rai Locomotive Engines 
of any size, Car Wheels, such as are now in success- 
ful operation on the Camden and Amboy Railroad, 
none of which have failed—Castings of all kinds, 





& CO, 








“one and Bares, furnished shortest notice, 











PROSPECTUS 
OF VOLUME Il. OF THE 


CHICAGO AMERICAN, 
TO BE PUBLISHED SEMI-WEEKLY. 

In proposing to establish a SEMI-WEEKLY paper un- 
der the old title, but with extended dimensions, the 
subscriber acknowledges the favors of the past, and 
solicits the continued patronage of a liberal public.— 
The reasons that induced him about a year since to 
establish his weekly paper, operates with renewed 
and increasing force in favor of his present design — 
He shall endeavor, as it was originally intended, to 
make his paper American in all things ; and by iden- 
tifying itself with the interests and circumstances of 
Chicago—which from’ a recent wildnerness has ad- 
vanced to a population of thirty-five hundred—and 
of the rich, extensive, and rapidly developing country 
of which it is the emporium, he hopes‘it may “ grow 
with their growth, anid strengthen with their strength.” 

As a record of passing events, curreut literature, of 
the march of agriculture, commerce and manufactures, 
and especially of the progress ofinternal improvements, 
of which this State, by her recent of the act 
for the construction of the “ Illinois and Michigan 
Canal,” has commenced her great and auspicious sys- 
tem, it will aim, as ever, to be accurately and early 
informed, and thus endeavor to consult alike the tastes 
and wants of the community with which it is identified. 
With party, as generally understood, it will have as 
little to do as possible. Its politics will be the Consti- 
tution—its party, the Country. 

With this brief explanation of its future course, and 
his thanks for the more than expected encouragement 
he has already received, the subscriber again ventures 
to solicit the continued patronage and extended sup- 
pert of all who may feel an interest in the principles 

ere set forth. 

It will be enlarged and otherwise greatly improved, 
and printed on superior paper, and forwarded to dis- 
tant subscribers by the earliest mails, enveloped in a 
strong wrapper. 


TrermMs.—The AMERICAN Will be published sEm- 
WEEKLY, at $4 per annum, if paid at the time of sub- 
scribing; $5 if paid at the expiration of six months, or 
$6 if payment is delayed to the end of the year. 

*,* Any person procuring five subscribers and re- 
mitting the pay in advance, will be entitled to a sixth 
copy gratis, or a deduction of TEN PER CENT. 

ersons at a distance remitting a $5 bill will receive 
the paper fifteen months. 

*,* All sums tothe amount of $10 and upwards may 
be sent through the Post Office, at my expe 

THOs. O 


nse. 
; . DAVIS. 

Chicago, March 25, 1836. 

*,* Subscriptions and Advertisements for the Cut- 
CAGO AMERICAN will be received at the Office of the 
Railroad Journal, 132 Nassau street, by 

D. K. MINOR. 


(<> THE NEWCASTLE MANUFACTURING 
COMPANY, incorporated by the State of Delaware, 
with a capital of 200,000 dollars, are prepared to ex- 
ecute in the first style and on liberal terms, at their 
extensive Finishing Shops and Foundries for Brass and 
Tron, situated in the town of Newcastle, Delaware, all 
orders for LOCOMOTIVE and other Steam Engines, 
and for CASTINGS of every description in Brass or 
Iron RAILROAD WORK of all kinds finished in 
the best manner, and at the shortest notice. 

Orders to be addressed to 
Mn. EDWARD A. G. YOUNG, 
Superintendent, Newcastle, Delaware. 
feb 20—ytf 


NOTICE OF THE NEW-YORK AND 
ERIE RAILROAD COMPANY. 


THE Company hereby withdraw their Advertise- 
ment of 26th April, in consequence of their inability 
to —— in time, the portions of the line proposed to 
be let on the 30th June, at Binghampton, and on the 
11th of July at Monticello. Future notice shall be 
given, when proposals will be received at the above 
places, for the same portions of the road. 











21—tf JAMES G. KING, President. 
AMES’ CELEBRATED SHOVELS, 
SPADES, &c. 

300 dozens Ames’ superior back-strap Shovels 

150 do do 0 plain do 

150 do do do _caststeel Shovels & Spades 

150 do do Gold-mining Shovels 

100 do do plated Spades 

50 do do socket Shovels and Spades. 


Together with Pick Axes, Churn , and Crow 
Bars (steel pointed,) mannfactured from Salisbury re- 
fined iron—for sale by the manufacturing agents, 
WITH omer AMES & Pos Nest 
o. 2 Liberty stree’ we 3 
BACKUS, —_ & CO.” 2 
o. 8 State street, Albany. 
N. B.—Also furnished to order, Shapes of every de- 
scription, made from Salisbury refined Iron. 4—ytf 





